Prof. Cayley on Abstract Geometry.
[Dec. 16, Du Mouvement Politique en Prance depuis 1789 jusqu'a nos jours. 8vo. I submit to the Society the present exposition of some of the elementary principles of an Abstract m-dimensional geometry. The science presents itself in two ways,-as a legitimate extension of the ordinary two-and threedimensional geometries ; and as a need in these geometries and in analysis generally. In fact whenever we are concerned with quantities connected together in any manner, and which are, or are considered as variable or determinable, then the nature of the relation between the quantities is fre quently rendered more intelligible by regarding them (if only two or three in number) as the coordinates of a point in a plane or in space; for more than three quantities there is, from the greater complexity of the case, the greater need of such a representation; but this can only be obtained by means of the notion of a space of the proper dimensionality; and to use such representation, we require the geometry of such space. An impor tant instance in plane geometry has actually presented itself in the ques tion of the determination of the curves which satisfy given conditions : the conditions imply relations between the coefficients in the equation of the curve ; and for the better understanding of these relations it was expedient to consider the coefficients as the coordinates of a point in a space of the proper dimensionality.
A fundamental notion in the general theory presents itself, slightly in 1869.] On the Action o f Bromine upon plane geometry, but already very prominently in solid geometry; viz. we have here the difficulty as to the form of the equations of a curve in space, or (to speak more accurately) as to the expression by means of equations of the twofold relation between the coordinates of a point of such curve. The notion in question is that of a £-fold relation,-as distinguished from any system of equations (or onefold relations) serving for the expression of __ancl giving rise to the problem how to express such relation by means of a system of equations (or onefold relations). Applying to the case of solid geometry my conclusion in the general theory, it may be mentioned that I regard the twofold relation of a curve in space as being completely and pre cisely expressed by means of a system of equations (P = 0 , Q = 0 , . . T = 0), when no one of the func ions P, Q, ... T, as a linear function, with constant or variable integral coefficients, of the others of them, and when every surface whatever which passes through the curve has its equation expressible in the form U=AP + BQ .. . -j-KT., with constant or variable integral coefficients, A, B . . . K. It is hardly necessary to remark that all the functions and coefficients are taken to be rational func tions of the coordinates, and that the word integral has reference to the coordinates. In the preparation of the bromide for the purposes of our experiments, we followed the direction given by Fittig and Konig, by whom this sub stance was first described. Bromine was added drop by drop to well-cooled ethylbenzol in the proportion of 1 mol. bromine to 1 mol. ethylbenzol, an the mixture was allowed to stand one or two days before distillation. The action of bromine upon ethylbenzol is extremely energetic, each drop o the bromine disappears almost immediately on coming in contact with the hydrocarbon, the mixture, unless carefully coolea, becomes veiy hot, and large quantities of hydrobromic acid are evolved. It is easy to peiceive when the proper point in the substitution is reached, since aftei the ac tion of the theoretical quantity of bromine in order to form Ce H4 Br{C2
